Effect of polyvinyl alcohol (PVA) concentration during vitrification of in vitro matured bovine oocytes.
Polyvinyl alcohol (PVA) was used as a substitute for serum in a vitrification solution for in vitro matured bovine oocytes. In vitro matured bovine oocytes were cryopreserved in various vitrification solutions (VS) supplemented with different concentrations (0.05, 0.1, 0.5, and 1%) of PVA, 20% fetal calf serum (FCS) or without macromolecule supplementation in a gel-loading tip (GL-tip). After warming, vitrified oocytes were examined for effects on survivability, fertilizability, and embryonic development in vitro. At 18 h in vitro fertilization after vitrifying and warming, the number of surviving mature oocytes vitrified in VS without macromolecule supplementation was significantly (P < 0.05) lower than those with macromolecule supplementation. For fertilizability after vitrification, there was no significant difference in the penetration rate of oocytes among fresh oocytes (98.7%); oocytes vitrified in VS supplemented with 0.1 (76.8%), 0.5 (70.2%), or 1% (80.3%) PVA; 20% (84.1%) FCS; or without supplementation (61.7%). Also, the normal fertilization rate was not significantly different in oocytes vitrified with 0.1 (56.5%), 0.5 (43.5%), or 1% (49.7%) PVA and 20% (60.6%) FCS, compared with fresh oocytes (84.0%). Subsequently, vitrified oocytes were examined for embryonic development effects in vitro. The highest proportion of cleaved oocytes after vitrification was obtained in VS supplemented with 0.1% (18.8%) PVA. Additionally, the proportion of development to morula stage (7.7%) in the oocytes vitrified in a VS supplemented with 0.1% PVA was significantly (P < 0.05) superior to that of the 0, 0.5, and 1% PVA-vitrified groups. However, the beneficial effect of PVA addition was not found in blastocyst development. Embryonic development of vitrified oocytes was significantly lower than that of fresh oocytes. In conclusion, the present results indicate that 0.1% PVA supplementation in VS results in a significantly higher rate of morula stage embryos than 0, 0.5, and 1% PVA supplementation, and could replace FCS in VS for vitrification of in vitro matured bovine oocytes.